Abstract. -The static scaling hypothesis for continuous transitions, extended to cases where Tc < 0, has appropriate features to describe heavy fermions. We present here the application of this model to the specific-heat and susceptibility anomalies for the concentrated Kondo system CePd3B, (x = 0.4 and 1).
Introduction
The specific heat and the susceptibility of many Kondo systems can be rationalized in the framework of a model [l] which extends to negative values of the critical temperature T, (T, = -TK) the same hypotheses which are currently used with Tc > 0 to describe the static properties of a second order transition. Within the model we write the Gibbs potential in dimension The application of standard thermodynamic leads to the following expressions for the specific heat Cp and the susceptibility x [I, 21: c,,T~ = A (1 + TK/T)-" with a > 2 (2) If the multiplet which is undergoing the Kondo condensation is known we have C = g 2 p ;~ (S + 1) /3k&3 and A = AS(^ -a ) (2 -a )~: where AS = R In (2s + 1) so that the specific heat and the susceptibility are completely determined by the specification of two points [I] . Another method to know the parameters for a good fit with equations (2) and (3) is to check the differential form of these equations:
The plots of PCpT2 and P X~ vs. T should produce straight lines which extrapolate to the same TK and whose intercepts with the y axis are the inverses of the corresponding exponents (Fig. 1) .
We have applied this method to the analysis of the low Tanomaly in CePdsBo.6 and CePd3B [3] for which we found TK = 0.95 K and 0.8 K respectively with the exponents a = 4 and y = 1.4 in both systems. The figure 1 shows the plot for the CePd3Bo.6 case. For 1 K < T < 4 K the indications of the susceptibility are consistent with those of the specific heat: i.e. the data in figure 1 align along two lines which extrapolate to the same TK. (For CePdsB the susceptibility exhibits a plateau below T = 1 K (see Fig. 3 ) which cannot be analysed consistently with the specific heat using the same plot (Eq. (5)). In this range the zero field cooling and field cooling susceptibilities are different and may be we are not dealing with equilibrium values.) With TK known, by plotting In (c,T*) and In (xT) vs. In (1 -Tc/T) we obtained (see Fig. 2 ) the values C = 0.4 emu K/mol and AS R In 2. This entropy is consistent with a S = 1/2 (r,) ground state.
The straight line in the P X~ vs. T plot (Fig. 1) for the high temperature region yields 72 = 0.7 and TK, = 17 K. With these values we can obtain (Fig. 2 Altogether equations (2) and (3) show a remarkable aptitude to account for the experimental evidence over a wide range of temperatures in a Kondo system providing parameters TK, C, A S in reasonable agreement with expectation. Equations (4) and (5) permit to reach these parameters very directly and unambiguously. It remains to know whether (like for classical transitions with a positive T,) there is still a regime where universality applies when T -+ 0 and the correlation length diverges. Up to now we have found cr = 3 in CeCua und UPt3, cr = 3.5 in CeRusSiz and UBe13 [l, 2 1 and a = 4 in CePd3B,. (2) for TK = 0.95 K, a = 4 and AS = R ln 2 in the low temperature regime and with TK = 7.4, a = 8 and AS = R In 3 in the high temperature region. The sum of the theoretical expressions for the low and the high temperature regions is also shown.
